Abstract This introductory paper aims to synthesize the findings on on-farm trees research with the integration of traditional silvicultural knowledge on multipurpose trees for the design of small scale forestry practices in Africa and Asia. The science, socio-economics and governance aspects of traditional tree based management systems have been documented through the different papers. The findings provide a synopsis of on-farm tree management in Africa and Asia. The synthesis shows that there are still important knowledge gaps such as the ownership of land and trees, gender, the motivation to invest on farm trees, income and livelihood strategies and ecological issues of on farm trees in the context of climate change adaptation and sustainable development goals. There is a general consensus that successful implementation of community involvement in natural resource management in Africa and Asia will only be realized by implementing enabling policies on land tenure, devolution for full empowerment visa viz planning, beneficiation and sharing of benefits.
Introduction
In the tropics, the agro-ecosystems are complex and diversified as they respond to human resource uses. These ecosystems include, by definition, people and their institutions, as well as the agricultural biodiversity and trees in the landscape that they use and influence through their diverse range for their livelihood and well-being. Trees in the landscape represent a key element in managing the relationship between forest and agriculture that result into agricultural biodiversity in traditional forest land use management (Mala 2009; Oteng-Yeboah et al. 2011) . Agricultural biodiversity is the result of the interactions between the environment, genetic resources, and the management systems and practices used that have been combined, modified and managed by people for millennia, in complex and diverse agricultural systems (FAO 1999; Chirwa et al. 2008; Kalaba et al. 2010) . While these human-nature processes for managing agricultural biodiversity have been documented in the tropics, the relationships between the management of trees and the dynamics of land use systems remain poorly investigated as well as their adaptability to the traditional forest management systems (FAO 1999; Mala 2009 ). In addition, advances made in developing sustainable forest agricultural landscape mosaics in the tropics have concentrated on the improvement of a limited number of agricultural crops and selected non timber forest products (Mala et al. 2008) .
Furthermore, the thinking and processes on sustainable forest-agriculture have been dominated over the past years by approaches that have sought to separate forests and agriculture spatially, administratively and conceptually into two separate units for management and research (Diaw et al. 2009 ) Thus conventional silviculture practices for forest plantations concessions are erroneously applied to forest systems that traditionally are managed as community based natural resources systems (Hardcastle et al. 1998) . On the other hand, the traditional management systems in the tropics are a continuum of forestryagriculture in different forms; and these systems have been managed for millennia using existing traditional institutional frameworks that also take cognisance of the attitudes and local knowledge of the communities (Nair 1989; Wiersum 1997; Acheampong 2003) . In fact, that is why many governments in the tropics have adopted policies that promote community management of natural resources (Roe et al. 2009 ). Many countries in both Africa and Asia have promoted various forms of community forestry management with reports of success being limited by poor policies on tree and land tenure (Agarwal 2001) and unclear mechanisms for sharing benefits.
This paper aims to provide a synthesis of research conducted to document on-farm trees research and the related integration of traditional silviculture based on the knowledge of multipurpose trees for the design of small scale forestry practices in Africa and Asia. The papers fall under two main themes: (i) socio-ecological management of trees in traditional agroforestry systems and (ii) governance mechanisms and participatory forest management of forest resources.
Socio-ecological management of trees in traditional agroforestry systems
The dry land forests, woodlands and the savanna parklands are the most human dominated agroecosystems in Africa. While literature has in the past shown that traditional shifting cultivation system or slash & burn agriculture have resulted in the degradation of the land cover, recent findings in the miombo woodland have shown that some abandoned woodlands recover once the disturbance ceases (Syampungani 2008 , Syampungani et al. 2015 . In fact, the findings in this issue indicate that disturbance if properly managed creates a conducive environment for the key miombo species which are light demanding and require maximum exposure to sunlight (Syampungani et al. 2015) . Thus, systems that provide a livelihood like charcoal production and slash & burn agriculture may be necessary disturbances that enhance the establishment and development of the regeneration pool of the miombo woodland systems (Syampungani et al. 2015) .
In West Africa, traditional agroforestry systems have been modified to promote economic crops such as the cocoa and doum palm. A number of studies have been reported on the socioeconomic dynamics of these systems (Bhagwat et al. 2008; Anglaaere et al. 2011; Asare et al. 2014 ). In the cocoa agroforestry system (CAFS) highlighted in this issue, it has been shown that these systems can conserve up to 46 % of forest species found in nearby forests (Mbolo et al. 2016) . In this case, compared to monocropping, CAFS can act as reservoirs for the conservation of forest tree species. In a study that considered the stand structure and spatial patterns of an over harvested Hyphaene thebaica Mart. (doum palm) an agroforestry tree species in farmlands versus protected area of Biosphere Reserve of Pendjari (BRP) in Benin, it was shown that the species is still well preserved in both farmlands and BRP due to its longevity, low adult mortality rates and traditional management practices (Idohou et al. 2016) . However, there are concerns for the rapid land-use intensifications that may lead to increasing pressure on the species populations in the future. This is typically similar to other important species in the African landscape such as Adansonia digitata that is subjected to clearing for agricultural expansion and exploitation for other non-timber forest use (Assogbadjo et al. 2008; Venter and Witkowski 2013) .
As earlier discussed, agroforestry systems encompass a wide variety of practices, including crop-fallow rotations, complex agroforests, simple agroforests, silvopastoral systems, and urban agroforestry (Nair 1989) . According to the IPCC, agroforestry systems can be superior to other land uses at the global, regional, watershed, and farm scales because they optimize trade-offs between increased food production, poverty alleviation, and environmental conservation. It is also recognized that agroforestry can be inefficient when the technology is inappropriate or the accompanying policies are not enabling. Mbow et al. (2014) further contend that combining adaptation with mitigation has been recognized as a necessity in developing countries, particularly in the agriculture, forestry and other land use (AFOLU) sector. Thus other than carbon sequestration, recognizing cobenefits from traditional agroforestry systems is crucial. In reality, there is no dissociation between crop production and other ecosystem services from land use (Mala et al. 2008 ). This has been well encapsulated in the analysis by Gokowski et al. (2001) in Cameroon where they analysed trade-offs between carbon sequestration and farmer profitability in a range of agroforestry practices. Most agroforestry systems fell in the medium carbon to low profit and/or high profits.
In this issue, the potential and the associated pros and cons of agroforestry in climate change mitigation are highlighted with a case study from the Indian subcontinent where previously economic domestication of Dyera polyphylla (Miq.) Steenis was practiced in peatlands agroforestry systems in Jambi Indonesia for latex production (Tata et al. 2015 ). An innovative approach has been to experiment the modification of this existing agroforestry system by mimicking a forest transition system where it has been shown that jelutong could be planted in various mixed systems of agroforestry, from rubber, coffee to oil palm. This is further demonstrated with a review of the carbon sequestration potential of agroforestry in the Indian sub-continent. It is argued that the green revolution and/or smart agriculture have been at the expense of natural resources and degradation of the environment. (Sharma et al. 2015) . While the review seems to advocate the use of climate smart agriculture agroforestry, it is recognized that there is very limited adoption. It is suggested that potential climate smart agroforestry interventions must have both practical and biophysical potential for registration under clean development mechanism for additional income. An indeed like all other CDM projects, there is a need to address the technical, economic, legal and social issues and procedures and methodologies for carbon accounting, etc., which requires thorough review to develop appropriate models for payments of environmental benefits.
Finally, while traditional agroforestry systems have somehow withstood the test of time, the current socioeconomic dynamics, as earlier alluded to, have affected their continued adoption. For example, the increasing human population has meant other AFS cannot continue to be practiced in their original approach, such as slash and burn agriculture. In addition, the government policies in many countries have not been enabling enough to promote clear land and tree tenure. This is especially important it terms of tree tenure and gender where for example women have no land while some trees are said to belong to the state. Some studies have shown a marked improvement in tree planting with improved policies (Maisharou et al. 2015) . In this issue, a study from Malawi examined farmers' beliefs, attitudes and behaviours in relation to planting trees on farms and cutting down trees from the forest. Meijer et al. (2015) showed that farmers recognise both the benefits of planting trees and negative effects of cutting down trees from the forest. The study highlights the importance of linking tree planting with the integrated land use approach of reconciling livelihood improvement and forest conservation in developing countries in order to have a win-win scenario. Hence understanding the trade-offs as highlighted earlier between forest conservation and livelihood benefits are important for the effective design and implementation of sustainable agricultural interventions.
Governance mechanisms and participatory forest management of forest trees resources
Many policy makers, planners and practitioners now agree that increased stakeholder participation in forest management has proved to be cost effective, socially just and environmentally sound (Castro and Nielsen 2001) . This is based on the assumption that involvement of local communities can improve forest condition and utilization. Local responsiveness is increased if the institutional arrangements put in place facilitate good communication and learning among stakeholders (Wollenberg et al. 2004) . However, there is a need to ensure that genuine power to make decisions regarding management and utilization of resources should be devolved to and within local communities supported by the policy environment (Castro and Nielsen 2001; Knox and Meinzen-Dick 2001; Shrestha and McManus 2006) . Local empowerment, decentralization of decision making and increased involvement of local communities in forest management should ultimately result in changes in forest ownership and tenure (Phiri et al. 2012) . Clarity and security of tenure are fundamental to participatory forest management (PFM) because communities cannot invest time and money in PFM activities if they are unsure of their access and usufruct rights to the resource.
'Participatory forestry' or 'participatory forest management (PFM)' is one of the approaches that are being used to deal with the challenges of conflicting claims and interests of stakeholders in forestry. PFM represents a new set of partnerships between the state (usually forest departments) and communities in and adjacent to forest areas (Schreckenberg and Luttrell 2009; Islam et al. 2015) . It includes activities such as community forestry, co-management or joint forestry management and community based natural resource management (CBNRM). The difference between PFM activities comes in the institutional arrangement, which ranges from community owned and managed forest resources to partnership between state and local communities in state forests. Through partnerships, communities gain additional rights and powers, and share in the benefits; however, the state retains ownership of the resource and the right to approve and enforce the agreement (Arnold 2001; Schreckenberg and Luttrell 2009) . Schreckernberg and Luttrell (2009) have defined participatory forestry as processes and mechanisms that enable those people who have a direct stake in forest resources to be part of decision-making in all aspects of forest management, from managing resources to formulating and implementing institutional frameworks. More specifically, community forestry refers to a component of participatory forestry that focuses on local communities as key stakeholders for sustainability.
PFM or community involvement in management of forest resources aims at addressing issues that include reducing the role of and cost to government in management of forests; achieving effective resource management through involvement of adjacent communities; protection of rural livelihoods through local control; developing locally responsive institutions that harness local skills, motivation and labour for efficient management of forests; and ensuring that local people's participation is based on principles of selfdetermination and democracy (Kajembe and Kessy 2000; Menzies, 2002; Edmunds and Wollenberg 2003) . For PFM to work there has to be real power transfer.
For participatory forestry programmes, some studies reported that people had positive attitudes towards them and were more willing to participate in programme activities (Agea et al. 2009; Kobbail 2012; Matiku et al. 2012) . These positive attitudes were attributed to increased understanding of PFM, the impact of the programme on livelihoods, and cordial relationships with forestry staff. In other instances, however, participation in these programmes was negatively associated with attitudes, and people were wary of taking over responsibilities of managing the resources (Macura et al. 2011; Obua et al. 1998 ). The differences in attitudes suggest that strategies to involve people in participatory programmes should recognize positive and negative attitudes to reflect that communities are not homogeneous.
In this issue, a variant of community participation is reported in the form of the Taungya system which was piloted to improve the livelihoods of the forest communities while restoring the forest to improve timber production in Ghana. As discussed above, the main challenges identified were the management system such as the lack of alternative livelihoods between tree planting and end of the rotation of the trees and clear benefit sharing mechanisms among the farmers and also between the state and the communities (Acheampong et al. 2016) . Indeed the attitudes of the communities/farmers to the project were further compromised due to the choice of especially the agricultural crops allowed in the system. Furthermore, the findings indicate that the quality of partnership matters in the performance of the scheme: a comanagement arrangement exclusively between the state (Forestry Commission) and the farmer groups generates poorer results in terms of the quality of the timber stands, income-generating potential and motivation of the actors involved. This is in contrast to the study from South Africa where the state is in the process of empowering communities to be involved in forest plantations due to the recent land dynamics where most of state plantations have been scheduled for transfer to community-based entities (Munyanduki et al. 2015) . In this regard, determination of the potential alternative management types is vital. In this case, the communities perceived that the involvement of the state in the form of joint forest management (JFM) was the optimal plantation management regime across all indicators while expressing total lack of confidence in managing the plantations communally. This is certainly a new direction in the South African contest with many models of engagement between the states; public-private partnerships being tested for the future development of the forestry industry in the country .
Finally, this issue interrogates the notion that participatory forest management can lead to efficient forest resource use and improvement of the rural livelihoods with a study from Malawi. The study evaluated the program that was specifically aimed at alleviating poverty and enhancing rural livelihoods through promoting greater community involvement in forest management while providing access and associated benefits (Senganimalunje et al. 2015) . The findings suggest that communities are still restricted to subsistence use and not forest enterprising to move out of poverty. The main conclusion mirrors the findings from Ghana (Acheampong et al. 2016 ) that the introduction of the co-management program did not bring out the expected outcomes in areas of community organization, forest access, forest product availability and commercialisation of forest products. Both studies also seem to suggest that a multi-institutional approach important to draw upon diverse talents and experiences from individual institutions both government and non-governmental in order to achieve meaningful social change.
Conclusions
The findings provide a synopsis of on farm trees management in Africa and Asia. However, there are still important knowledge gaps highlighted such as ownership of land and trees, gender, the motivation to invest on farm tree, income and livelihood strategies and ecological issues of on farm trees in the context of climate change adaptation and sustainable development goals. Lastly, the studies presented in this issue still cast doubt on successful implementation of community involvement in natural resource management with policies on land tenure, devolution for full empowerment visa viz planning, beneficiation and sharing of benefits as still outstanding in many parts of Asia and Africa.
